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limited to regrinding skimmings, blanket sand, and concentrate obtained in working a stamp mill. Pans are now largely used at Kalgoorlie in grinding roasted sulpho-telluride ore (see below, p. 227, and also Chap. XVII). In this case some gold is amalgamated, but the object of the pans is in part to prepare the ore for cyaniding. They are also used, at Kalgoorlie, in the wet crushing mills, merely as fine grinders of unroasted ore, as an alternative to tube° mills \q.v.). In this case, amalgamation is not practised, and the ore is merely prepared for cyaniding or concentration.
Silver ores were formerly often crushed in a battery, roasted with salt if necessary, and then amalgamated in pans. Silver ores containing considerable quantities of gold were often similarly treated, but with gold ores proper it was seldom necessary to resort to this process, which has now become obsolete, and only a brief account is given below.1
Gold ores which do not yield a fair percentage of their values when run over amalgamated plates are occasionally treated in pans. In such cases the ore may be roasted or treated raw. As already stated (p. 208) it is seldom advantageous to roast a gold ore before amalgamation, since, although in a roasted pyritic ore specks of free gold may often be detected where none were visible in the raw ore, a part of the precious metal usually appears after roasting to be difficult to bring in contact with mercury. The cause of this is not always easy to discover, but it may sometimes be due to the coating of gold by thin'films of iron oxide or other minerals. Moreover, the addition of salt to a gold ore in the roasting furnace, as is pointed out in the chapter on chlorination, is often attended by appreciable losses by volatilisation. These two causes are sufficient to account for the low percentage of gold usually extracted when an auriferous silver ore is treated by roasting with salt and pan-amalgamation. Under exceptional circumstances a gold ore may prove to be satisfactorily handled by roasting and amalgamation.
Pan-amalgamation, whether the ores treated are raw or roasted, may be conducted in one of two ways. The older system is to crush wet in the stamp mill, and collect the ore in large shallow settling pits or pointed boxes (see p. 256). A sufficiently dry pulp having been obtained by draining, it is dug out by hand and charged into the pans. A newer method, the continuous system, is briefly described on p. 226.
Old System.—The amalgamating pans in use are very numerous, and vary greatly in form. The shape of the bottom was formerly much in dispute, fiat, cone-shaped, and hemispherical bottoms each having its advocates, but it is now generally believed that flat-bottomed pans are the best, wearing more evenly and doing more work. The pans are often heated, so as to increase the rate of amalgamation, by means of steam led through a chamber below a false bottom in the pan, but the more economical device of introducing steam into the pulp itself has also at all times been in use. The objections to the latter course are that the pulp may he so much diluted that amalgamation is checked, and that oil is liable to be introduced with the steam with equally disastrous results. When the ore is roasted before being treated in the pan, it is in some mills charged in hot, hot water being added also, and as the pan is covered up and is still warm from the previous charge, it remains at a sufficiently high temperature throughout the operation
1 See H. F. Collins, Metallurgy of Silver, pp. 80-111, for a detailed description of the Pan-amalgamation Process.

